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.I  NAULUHADNEP  
 
.1.1  gnakaleB rataL  
otnulhawaS atoK  isnivorP id katelret gnay  taraB aretamuS   nakapurem
ialumid arabutab nagnabmanep sativitkA .arabutab nagnabmanep tasup utas halas  
002 iapmas 1981 nuhaT adap 2  tikuB arabutaB gnabmaT .TP helo nakukalid gnay
TP( masA . kbT )oresreP( )AB - .)OPU( nilibmO iskudorP tinU   hayaliw sauL
K .TP )PK( nagnabmatreP asau  154.51 ± rasebes AB ah 20.  .)7002 ,irasadniM(  
id arabutab nagnabmanep metsiS   nakanaskalid aynmumu aisenodnI
( akubret gnabmat arac nagned gninim tip nepo dotem nagned ,)  ilabmek isi ilag e
( sdohtem gnillif kcab  satilauk nad nagnadac isidnok nagned nakiausesid gnay )
 nakukalid gnires hibel akubret gnabmaT .ada gnay arabutab igoloeg rutkurts
( putunep nautab nad hanat nakhadnimem anerak nedrubrevo  harum hibel )
nem nakgnidnabid  nakapurem akubret gnabmaT .hanat hawab nagnoworet ilagg
( rulaj gnabmat epit utaus gninim pirts  malad id huaj adareb nailag nahab anamid )
 nasipal nahadnimep naksurahgnem nad hanat nedrubrevo   nailag nahab nad
.)9002 ,nawarI nad nawamraD(  
agnabmatrep nataigeK  aimik nad kisif tafis nakasurek naklubminem n
 nailaggnep tabika hanat rutkurts adap nahaburep nakbabeynem tapad gnay hanat
 lios pot mad nataubmeP .malad hibel gnay gnabmat nahab nasipal iapacnem kutnu  
opot habugnem halet ifarg  ,naakumrep hanat isisopmok nad   aynnakanugid tabika
 gnay hanat nedrubrevo   .nubminep anaras iagabes lios poT   nubmitret anerak gnalih
gniliat   apureb kapmat gnabmat sakeb nahal adaP .ria nagnaneg madneret uata
 ,)m 04 iapacnem namaladek nagned licek uanad macames kutnebreb gnay( gnolok
bmit ( nailag lisah tail nanu nedrubrevo  narapmah nad ,) niliat g  awar apureb gnay
 nanubmit ,utkaw nagned nalajeS .gnirek nahal uata gniliat   kutnebmem naka
 narapmah gniliat   kisif tafiS .saul nikames gnay gniliat   habureb hadum kadit
 .utkaw aynhabmatreb nagned iliaT gn   ilsa hanat iamaynem muleb nuhat 52 aisureb
( 1102 ,anujreH ). 
 nagnabmatrep nataigeK  namagarakenaek ayngnalih nakbabeynem tapad
ed aynidajret ,itayah marg  nahal kutneb nahaburep ,iagnus narila haread adap isada
magol aynsapelret nad - am tapad gnay tareb magol kus   nariarep nagnukgnil ek
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 ,uggnagret hanat naakumrep metsisoke nagnabmieseK .)2102 ,namdA(
 isore nawar nad hadner hanat narubusek ,rutaret kadit idajnem nahal naakumrep
 hanat gnukud ayad aggnihes padahret   sata naigab hanaT .hadner namanat
hanat nakitnagid   nasipal hanat aynkilabes ,rubus gnaruk gnay hawab nasipal irad
 hanat itayah isalupop aguj naikimeD .hawab nasipal id adareb rubus gnay sata
 isgnufreb kadit aggnihes ,manebret idajnem sata nasipal hanat id ada gnay
.)1102 ,owobuS( aynitsem anamiagabes  
aceS  nagnaubmep mumu ar gniliat   utiay tarad nagnukgnil id nakukalid
opot iserped adap arg  .tual nad ,uanad ,iagnus itrepes gnupmanep uata if gniliaT  
 tarays ihunemem kadit gnay agrahreb larenim isartnesnok gnudnagnem gnires
patet ,gnabmatid taas adap libmaid kutnu  asam id naanuggnep kutnu napmisid i
 igolarenim araceS .gnatadnem gniliat   itrepes larenim akenareb sata iridret tapad
 ,iseb takilis ,akilis M  ,)gM( muisenga N  ,)aN( muirta K  iraD .adiflus nad ,)K( muila
larenim - s fitka tafis iaynupmem adiflus ,tubesret larenim iwaimik arace   nad
ko imalagnem naka aradu nagned nahutnesreb alibapa  kutnebmem aggnihes isadis
marag -  nucareb magol halmujes gnudnagnem masa narila nad masa tafisreb marag
 nagnukgnil kasurem nad iramecnem tapad gnay dC nad ,bP ,gH ,sA itrepes
.)6002 ,namreH(  
magoL -  halada naigabes gnabmat acsap hanat malad adareb gnay magol
 turep malad madnepret akij ayahabreb kadit uti magol aynlawa adap tareb magol
magol ,gnabmat nataigek ada akiteK .imub -  nautab amasreb takgnaret tuki magol
 gnay nautab kusamret ,ilagid gnay  malad suregid tnalp gnissecorp magoL . -  magol
 amasreb mala id iaruret akitek namacna idajnem habureb gniliat   .gnaubid gnay
 iagabes habmil naklisahgnem magol nagnabmatrep nataigek paiteS gniliat   gnay
gnagnep iulalem nahal naakubmep nad akubret araces rabeynem  nad nigna natuk
asam naktabikagnem gnay rijnab .)2991 ,ihsabaH( nagnukgnil hal  
 rusnu nakapurem gnay AVI nagnolog rusnu utas halas halada labmiT
uba anrawreb magol -  iaynupmem ,iggnit gnay nataparek iaynupmem ,nauribek uba
 ,28 mota romon ,ams 2.702 mota assam  kitit nad K°56.006 rubel kitit nagned
ONH malad turaL .K°3202 hidid 3 H nad lCH malad tural tikides ,takep 2 OS 4  recne
 .ramak uhus adap  malad id labmit radak aggnihes hadner pukuc labmit naturaleK
.)6002 ,idranuS( tikides fitaler ria  
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t tapad bP rusnu isrepsiD  nagnaubmep tabika idajre gniliat   ahasu irad
 nad nagnukgnil iramecnem tapad anerak iadapsawid surah ini laH .nagnabmatrep
 kapmaD .naitamek nakhab uata ayahabreb tikaynep iagabreb aynlubmit tabikareb
epih nakbabeynem tapad halada bP nanucarek irad huaj hibel  utas halas nad isnetr
 lukelom halmujes tauk takignem ini rusnu akiteK .itah tikaynep babeynep rotkaf
 uggnaggnem naka akam AND nad ,ANR ,mizne ,nibolgomeah ,onima masa
( hubut malad kilobatem narulas Z ribu .)6002 ,  
K ep nataige  nagnabman isop kapmad naklubminem  igab fitagen nad fit
kapmaD .aynratikes nagnukgnil  aragen asived ayntakgninem halada aynfitisop  
gnupmanem atres haread ilsa natapadnep nad  ajrek aganet ,  kapmad nakgnades
anep nataigek irad fitagen  malad nakopmolekid tapad nagnabm  nakasurek kutneb
 naakumrep  ,imub natubirek ,nagnaub sapma ,aradu isulop ,   aynnurunem
imub naakumrep  , asurek nad  tala isatropsnart anerak nak 7002 ,irasadniM( tareb .)  
P  naitilene  nakukalid ini  bP magol radak raseb aparebes nakutnenem kutnu
k ikilimem ini edoteM .hanat aimik sisilana nad  tapad anerak iggnit gnay naakepe
 ini edotem ,uti nialeS .licek tagnas isartnesnok aggnih magol radak rukugnem
 luduj nagned naitilenep nakukalid akaM .iggnit gnay satifitkeles ikilimem aguj
 adap bP tareB magoL nagnudnaK nad hanaT aimiK tafiS“  nasawaK  acsaP
.”otnulhawaS masA tikuB .TP id arabutaB nagnabmaneP  
 
.2.1  naitileneP naujuT  
 reb ini naitileneP  nad hanat aimik tafis iuhategnem kutnu naujut nak  nagnud
labmiT   adap nasawak  nagnabmanep acsap   arabutab id   atoK ratikes .otnulhawaS  
 
.3.1  naitileneP taafnaM  
 eneP mreb ini naitil  isamrofni rebmus iagabes taafna  isidnok gnatnet




.II  AKATSUP NAUAJNIT  
 
.1.2  )AB .TP( masA tikuB .TP id arabutaB nagnabmaneP  kbT   tinU
otnulhawaS atoK )OPU( nilibmO nagnabmatreP  
 gnay taraB aretamuS id haread utas halas nakapurem otnulhawaS atoK
 arabutab iskudorpmem ialum ini atoK .arabutab gnabmat nahab naklisahgnem
aidniH hatniremep helo haloid gnay 1981 nuhat kajes -  otnulhawaS atoK .adnaleB
 gnabmat ajrekep nasawak idajnem ialum  licek atok idajnem gnabmekreb suret nad
 ,)SNP( lipiS iregeN iawageP iagabes ajrekeb satiroyam gnay kududnep nagned
.)5102 ,atsA( gnabmat hurub nad atsaws iawagep  
 libmaid ini atoK id arabutab gnabmat nahab nahalognep 6191 nuhat adaP
masA tikuB .TP helo hila   nuhat kajeS .)OPU AB .TP( nilibmO naoresreP tinU
 nagned tosorem arab utab iskudorp 0791 nuhat rihka nagned iapmas 0491
 iskudorp halmuj natosoremeK .nuhat rep not ubir nahulup aynah gnay iskudorp
aputunep naktabikagnem aggnihes tujnalreb suret ini arabutab  OPU AB .TP helo n
 helo rail nagnabmatrep hubmut ini naputunep nagneD .2002 nuhat adap
 naklubminem kaynab aggnihes rudesorp itukignem kadit gnay takaraysam
anacneb .)5102 ,atsA( naitamek nakhab ,  
gnabmatreP tinU ,kbT )oresreP( masA tikuB arabutaB gnabmaT .TP  na
 nadaB sutatsreb gnay naahasurep utas halas nakapurem )OPU AB .TP( nilibmO
 )PK( nagnabmatreP asauK hayaliw sauL .)NMUB( arageN kiliM ahasU
 tubesret hayaliW .aH 20,154.51 rasebes AB .TP ikilimid gnay isatiolpskE
D napaS ,idnaK ,matiH hanaT haread itupilem  gnabmatid gnay sinamuK nad mala
 edotem nagned akubret gnabmat araces levohS dna kcurT   edotem atres kcaB  
gnillif masA tikuB .TP akubret gnabmat kutnu nagnabmanep metsiS .  
 metsis nakanuggnem enim pirts  narakgnobmep apureb naajrekep sulkis nagned ,
ilaggnep nad  ,putunep hanat natukgnagnep nad nataumep ,putunep hanat na
tala nakanuggnem tubesret naajrekeP .arabutab nailaggnep -  itrepes tareb tala
 rezodllub nad  redaol llehw ,tulagiS ,gnuwuL hawaS ,uasaR hawaS hareaD .  
 malad gnabmat araces gnabmatid raguS nad nigniraW  edotem nakanuggnem dnaS  
 ylluF llawgnoL ,decinahceM imes llawgnoL ,launam llawgnoL ,gnilliF
 ralliP dna mooR nad decinahceM .)7002 ,irasadniM(  
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 adap aynraul nagnabmatrep sativitka nakitnehgnem masA tikuB .TP
imonokerep padahret huragnepreb ini lah ,2002 nuhaT  .takaraysam nad atok na
 nagnapal ayngnalih lah malad amaturet nakasarid naigurek ,takaraysam padahreT
 id gnaro 224 idajnem nurunem nawayrak naubir irad ,takaraysam igab naajrekep
 imser araces ini naahasurep ,4002 nuhat adap naidumeK .2002 nuhat
nakhareynem   iulalem otnulhawaS atok hatniremep ek nagnabmatrep nasurugnep
P aratna natakapeseK nad naijnajreP tarus  tikuB arabutaB gnabmaT .T  masA  
11/2000000042/40 .8060 .oN ,otnulhawaS atoK hatniremeP nagned -  nioP .4002
abes mukgnarid tapad ini natakapesek irad amatu :tukireb iag  
.1  AB .TP - akapes OPU  acsap aera nakhareynem kutnu t t  gnabma t  id akubre
.aH 54,493 saules matiH hanaT nad idnaK haread  
.2   gnabmat sakeb aera isamalkerem kutnu takapes otnulhawaS atoK hatniremeP
 nugnabmem r trose w aera ,  nad atasi s  anara o itrepes agarhal   naucap nagnapal
 anera nagnapal ,aduk ssorc rotom  , ecar daor tiucris  atasiw uanad nataubmep ,
B .TP irad isamalker anad rebmus nagned ,aynnial anarasarp anaras nad A-
ribuZ( OPU 6002 , .)  
 
.2 2.  tareB magoL labmiT  
( labmiT bP ) reb magol sinej utas halas nakapurem  aguj gnires gnay ta
 ,hadner gnay rubel kitit ikilimem labmiT .matih hamit halitsi nagned tubesid
 kutnu nakanugid asaib aggnihes fitka gnay aimik tafis ikilimem ,kutnebid hadum
 kanul gnay magol halada labmiT .natarakrep lubmit kadit raga magol isipalem
wreb uba anra -  labmiT .2+ isadisko nagnalib ikilimem nad talikgnem nauribek uba
 halada labmit helel kitiT .02,702 mota tareb nagned 28 mota romon iaynupmem
0471 º mc/g 43,11 sinej assam ikilimem nad C 3  magoL . labmiT  005 uhus adap -
006 º  kutnebmem nad paugnem tapad C  labmit kutneb malad aradu id negisko
.)3102 ,otnaijiW( )ObP( adisko   malad ramecnep iagabes bP tareb magol narasiK
 adap hanat T  leba 1.2 . 
 nahab malad ek irogetakid gnay tareb magol kusamret bP magoL
 nad ayahabreb  magol halmuJ .)3B( nucareb labmiT  hanat malad   tapad
 .isanimatnokret kadit uata isanimatnok idajret halet hanat isidnok nakrabmaggnem
 aynisalumuka anerak ,halasam nakapurem nagnukgnil id tareb magol isanimatnoK
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 imalagnem kadit mala id aynnaadarebek nad nanakam iatnar adap iapmas
 isamrofsnart etsisrep( )tn  miynem aggnihes  magoL .nanucarek isnetop nap labmiT  
 ,aisunam helo nakhutubid kadit nad nucareb tagnas gnay tareb magol nakapurem
 naka hubut ,tubesret magol helo ramecret nanakam alib aggnihes
ubut malad iD .aynnakraulegnem  magol ,aisunam h labmiT  em asib  tabmahgn
 nibolgomeh nakutnebmep malad tabilret gnay mizne sativitka  naigabes nad )bH(
 magol licek labmiT   helo takiret naigabes anerak sesef uata niru tawel nakiserskeid
nig malad isalumukaret igal naigabes nakgnades ,nietorp  nagniraj ,ukuk ,itah ,laj
kamel  tubmar nad  ( 6002 ,ribuZ .)  
 lebaT 2. .1   bP tareB magoL narasiK s eP iagabe n  ramec d hanaT mala  
oN  bP  )mpp(   nasataB  
1 1,0 -2 lamroN  
2 2- 002  sitirK  
 :rebmuS )9002( lanoisaN isasiradatS nadaB  
 nad kusam tapad gnay niskotoruen tafisreb gnay magol nakapurem labmiT
t  padahret aynayahab aggnihes ,naweh nupuata aisunam hubut malad isalumukare
 tafisreb gnay nucar iagabes paggnaid aynasaib labmiT .takgninem nikames hubut
 .aynlevel gnutnagret aynisalumuka nad fitalumuka  adap lamron nakatakid labmiT
1.0 isartnesnok - nad mpp 2  2 isartnesnok adap sitirk nakatakid -  .mpp 002  labmiT
 naktabilem fitka tropsnarT .fitka tropsnart metsis nagned susu irad paresid tapad
reirrac   naadebrep nakrasadreb narbmem iulalem lukelom nakhadnimem kutnu
S .noi nakapurem tubesret lukelom akij uata radak  nataum naadebrep idajret taa
 emsilobatem kutnu igrene nakhutubmem nad natakignep idajret akam ,tropsnart
.)3102 ,otnaijiW(  
.1.2.2  naanuggneP nad tafiS ,narabeyneP  labmiT  
iskot magol nakaynabek gnidnabid saul rabesret hibel labmiT t  .aynnial
gnukgnil malad aynradaK  ,narubelep ,nagnabmanep anerak takgninem na
 isuloP .)5991 ,knarF( irtsudni malad aynnaanuggnep iagabreb nad ,nahisrebmep
labmiT   kutnu nakanugid kaynab labmiT .hanat nupuam ria ,aradu id idajret tapad
tukireb iagabes ayntafis tafis anerak naulrepek iagabreb : 
.1  malad nakanugid akij aggnihes hadner gnay riac kitit iaynupmem labmiT  




.2   idajnem habuid hadum aggnihes kanul gnay magol nakapurem labmiT
.kutneb iagabreb  
 
.3  ol nakbabeynem labmit aimik tafiS  nasipal iagabes isgnufreb tapad ini mag
.babmel aradu nagned katnok akij gnudnilep  
.4   kutnebmem tapad labmiT yolla   nad ,aynnial magol nagned yolla   gnay
.inrum gnay labmit nagned adebreb tafis iaynupmem kutnebret  
 
.5  gned nakgnidnabid iggnit hibel labmit satisneD  same ilaucek aynnial magol na
.)2002 ,zaidraF( irukrem nad  
irtsudni malad amatu naanuggneP  nahabmat taz iagabes   nad rakab nahab
nep nakapurem ,tac malad labmit nemgip  radak natakgninep amatu babey labmiT  
reb araces ,nagnukgnil id rusgna - kitnehid halet rusgna na   ,knarF(  .)5991
 irad aynnial naanuggneP T kudorp kutnu halada labmi -  itrepes magol kudorp
nial nad anrawep ,aimik nahab ,apip ,lebak sipalep ,isinuma -  ,zaidraF( aynnial
.)2002  
.2.2.2   nanucareK labmiT  
 aimik kutneB labmiT   gnitnep rotkaf nakapurem s ihuragnepmem gnay tafi -
 tafis labmiT   nenopmoK .hubut malad id labmiT   liteartet aynlasim ,kinagro
labmiT  .asokum narbmem uata tiluk iulalem hubut helo isbrosbaret tapad areges ,
ajrekep igab halasam nakapurem ini laH - kirbap id ajrekeb gnay ajrekep -  kirbap
skudorpmem gnay opmok i  nenopmoK .tubesret nen labmiT  ,nisneb malad id  
 malad isulop ayahab nakapurem kadit ,kinagro nenopmok kutnebreb nupiksem
 kutneb idajnem habuid naka narakabmep amales anerak kinagro kutneb
ayntafis nad aradu id naksapelid ini nenopmoK .kinagrona   gnaruk abreb  ayah
 nagned nakgnidnabid labmiT   .kinagro labmiT   amaturet isbrosbaid kinagrona
rep nad naanrecnep narulas iulalem  rebmus nakapurem nad ,nasapan labmiT   amatu
.)2002 ,zaidraF( hubut malad id  
1 ratikes isprosbaid natural kutneb malad labmiT -  gnidnid iulalem %01
 harad metsiS .naanrecnep narulas sitapeh atrop   labmit awabmem )itah malad(
 ek nakisubirtsidid nad harad awabid igal naigabes nad isisopedid nad tubesret
 .sesef nad niru iulalem nakiserkskeid naidumek labmiT .nagniraj malad
lalem idajret iserkske nakaynabeK  nad munitsetni malad ek udepme nariac iu
 ria iulalem lajnig nad munitsetni gnidnid iulalem nakiserkskeid licek naigabes
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eG .tubmar nad tagnirek ,usus  nanucarek irad sahk gnay alaj labmiT   igabid ini
:utiay kutneb 3 idajnem  
.1  sitiretneortsaG  , i nakbabesid in  elo  marag nagnasgnar iskaer h labmiT   adap
 nad ,nakakgnebmep nakbabeynem aggnihes naanrecnep narulas asokum
 aggnihes nurunem susu kitlatsirep ,itnehret susu nad nemur iskartnok kareg
gnadak nad isapitsnok idajret - .eraid gnadak  
.2  aimenA , T harad malad awabret labmi   nagned natakireb %59 irad hibel nad
 huragnepreb nad harem harad les aynhacep hadum nakbabeynem inI .tisortire
 iadnatid ini aimenA .aimena nakbabeynem aggnihes ,bH sisetnis padahret
rad les aguj nad kian tisolukiter halmuj ,aisamirkilop sisotisosina nagned  ha
 gnilpits kilifosab aynnakumetid suelkunreb  nanucarek sahk iric nakapurem
labmiT . 
.3  itapolafecnE  , t  id harad relipak nad letodne les nakasurek nakbabeynem labmi
( iulalid hadum tagnas kato harad reirab aynmumu adaP .kato lebaemrep  helo )
OC ,ria 2 O nad 2 atet ,  ,lC ,aN itrepes tilortkele padahret lebaemrep tikides ip
( iulalid tapad kadit nad ,K nad lebaemrepmi  .tareb magol nad ruflus helo )
 raseb narukureb gnay nietorp kutneb ,asur lailetodne les taas adap ipateT
isomso nanakeT .kato malad ek kusam nad tawel tapad  relulesartske nariac s
 ini kato harad relipaK .kato amedeo naktabikagnem kato ihunemem gnay
ek padahret akep tagnas  nanucar labmiT  taas adap adum naweh adap amaturet ,
.)5991 ,onomraD( tapec nagned gnabmekreb kato  
 
3.2 . hanaT aimiK tafiS  
  halada aimik tafiS  taz anamid hanat malad tapadret gnay aimik rusnu
 imalagnem nad hanat malad ek paserem gnay aimik taz irad lasareb tubesret
 halada tukireB .tubesret aimik taz rusnu nakanerakid gnay satilauk nanurunep
tetid halet gnay hanat sisilana lisah naialinep airetirk  helo naudnap iagabes nakpa
ileneP ialaB 2.2 lebaT adap )5002( hanaT nait . 
.1.3.2  )KTK( noitaK rakuT satisapaK  
 tagnas gnay hanat aimik tafis nakapurem )KTK( noitaK rakuT satisapaK
 upmam iggnit KTK nagned hanaT .hanat narubusek nagned aynnagnubuh tare
areynem  KTK nagned hanat adapirad kiab hibel arah rusnu nakaideynem nad p
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rusnu aneraK .hadner -  akam diolok naparej skelpmok malad tapadret arah rusnu
rusnu - hanaT .ria helo icucret gnalih hadum kadit tubesret arah rusnu -  nagned hanat
ned uata kinagro nahab nagnudnak  hibel KTK iaynupmem iggnit tail radak nag
hanat adap irad iggnit -  .risapreb uata hadner kinagro nahab radak nagned hanat
noitak nakrabmaggnem hanat KTK -  K nad aN ,gM ,aC noitak itrepes hanat noitak
dnaweoS( namanat narakarep helo paresid nad nakrakutid tapad .)8002 ,ati  





hadneR  gnadeS  iggniT   tagnaS
iggniT  
C- gro   00.1<  00.1 - 00.2  00.2 - 00.3  00.3 - 00.5  005>  
5<N/C   5<  5- 01  11 - 51  61 - 52  52>  
N- latoT   01.0<  01.0 - 02.0  12.0 - 05.0  15.0 - 57.0  57.0>  
P-B yar -1  4<  5-7 8- 01  11 - 51  51>  
KTK   5<  5- 61  71 - 42  52 - 04  04>  
noitaK - asaB noitaK  
aC   2<  2-5 6- 01  11 - 02  02>  
gM   3.0<  4.0 - 0.1  1.1 - 0.2  1.2 - 0.8  0.8>  
aN   1.0<  1.0 - 3.0  4.0 - 7.0  8.0 - 0.1  0.1>  





masaM  gA  ka
masaM  
larteN   kagA
silaklA  
silaklA  
O2H hP  5.4<  5.4 - 5.5  5.5 - 5.6  6.6 - 5.7  6.7 - 5.8  5.8>  
 :rebmuS )5002( hanaT naitileneP ialaB . 
 ,hanat nakupalep takgnit helo ihuragnepid hanat utaus KTK ialiN
atural malad asab noitak halmuj nad hanat kinagro nahab nagnudnak .hanat n  
 airetirK n  iali k  nagnudna t KTK hana  .3.2 lebat adap   nagnudnak nagned hanaT
hanat alup naikimed ,iggnit hibel gnay KTK ikilimem iggnit kinagro nahab -  hanat
hanat irad ialumid urab nakupalep takgnit nagned adum -  takgnit nagned hanat
em tujnal nakupalep alin iaynupm  .)8002 ,nanubmaT( hadner KTK i  
.2 .lebaT 3 ialiN airetirK .  nagnudnaK   KTK hanaT  
oN  
 ialiN noitaK rakuT satisapaK  
irogetaK  % 
1 <5 hadner tagnaS  
2 5- 61  hadneR  
3 71 - 42  gnadeS  
4 52 - 04  iggniT  
5 > 04  iggnit tagnaS  
 :rebmuS anaT naitileneP  ialaB )5002( h  
 natural Hp adapek gnutnagret ,patet kadit hanat utaus KTK ialiN
hanaT .nakanugrepid gnay natkartske -  kinagro nahab nagnudnak nagned hanat
01  
 
 hanat hanat adap irad iggnit hibel KTK iaynupmem iggnit tail radak nagned uata
dner kinagro nahab radak nagned ta ha .)8002 ,atidnaweoS( risapreb ua   
.2.3.2  )Hp( hanaT namasameK  
 gnay hanat satinilakla uata namasamek tafis nakkujnunem hanat iskaeR
 noi isartnesnok aynkaynab nakkujnunem Hp ialiN .Hp ialin nagned nakataynid
H( negordih +  .hanat malad id ) meS oi radak iggnit nika H n +  ,hanat malad id
 sitiroet araceS .)8002 ,atidnaweoS( tubesret hanat masam nikames Hp   gnay
p narasik adaP .7 iapmas 6 aratna namanat nahubmutrep kutnu kiabret H  tubesret
rusnu naaidesretek -  anerak ,raseb halmuj malad tapadret namanat arah rusnu
nakaynabek   raka paresid hadum aggnihes ria malad id tural hadum arah rusnu
.)1102 ,idahonsirK( namanat  nagnudnak ialin airetirK  .4.2 lebat adap hanat Hp  
.2 .lebaT 4 nagnudnaK ialiN airetirK .  hanaT Hp  
oN  H Hp ialiN 2O irogetaK  
1 < 5,4  masam tagnaS  
2 5,4 - 5,5   masaM  
3 5,5 - 5,6  masam kagA  
4 6,6 - 5,7   larteN  
5 6,7 - 5,8  silakla kagA  
6 5,8>   silaklA  
:rebmuS  T naitileneP ialaB .)5002( hana  
T H niales hana + noi nad - HO noi alup nakumetid nial noi -  aynhalmuj gnay
idnabreb H aynkaynab nagned kilabret gn + hanat adap - muj masam hanat H noi hal + 
HO adap irad iggnit hibel - HO nagnudnak silakla hanat adap nakgnades , -  hibel
H adap irad kaynab + H nagnudnak alib + HO nagned amas - b hanat akam  iskaere
 iaynupmem utiay larten Hp  7 )2002 ,onegiwojdaH(  .  alup naikimeD
nunem naka hanat emsinagroorkim  ini hp narasik adap rasebret sativitka nakkuj
sesorp nagned tare nagnubuhreb gnay -  ,namanat tikaynep ,arah sulkis gnay sesorp
inagro aimik awaynes asetnis nad isisopmoked k  ek sag tropsnart asetnis nad
 ,onoyraduS( natem itrepes ,emsinagroorkim helo rifsomta .)9002   
p ialiN H idni iagabes nakanugid tapad hanat k  iwaimik narubusek rota
 .tubesret hanat malad arah naaidesretek naknimrecnem tapad anerak ,hanat Hp  
7 ratikes halada hanat arah rusnu naaidesretek kutnu mumitpo  p adap anerak H  ini
aidesret orkam arah rusnu   kadit orkim arah rusnu nakgnades mumiskam araces
 orkim rusnu satisiskot aynidajret nanikgnumek aggnihes ,oM ilaucek mumiskam
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p adaP .naketret H  atres gM nad aC ,P isneisifed idajret tapad 5,6 hawabid
p adap nakgnades ,eF nad ,nZ ,uC ,nM ,B satisiskot H taid  idajret taped 5,7 sa
 ,haifanaH( oM nad B nanucarek aguj gM nad ,aC ,nZ ,uC ,nM ,eF ,B ,P isneisifed
 .)5002 p ialin ayngnitneP H rusnu aynkadit hadum nakutnenem nial aratna -  rusnu
rusnu aynada nanikgnumek nakkujnunem ,namanat paresid arah -  nucareb rusnu
em nad  emsinagroorkim nagnabmekrep ihuragnepm )2002 ,onegiwojdaH( . 
hanaT riA radaK .3.3.2  
 aratna nagnidnabrep iagabes nakataynid hanat ria radaK   ria tareb/assam
nad nagniregnep mulebes hotnoc malad ada gnay   haletes hotnoc tareb/assam
 iapacnem iapmas nakgnirekid 501 adap patet gnaytareb/assam o  iagabeS .C
utas adap ada gnay ria emulov ,fitanretla   naruku nakidajid tapad emulov tinu
,aynanerak helO .hanat ria nagnudnak  ib gnay hanat ria nagnudnak naruku  asa
 malad nakanugid  umli hanat  a isnemid apnat nagnidnabrep halada  ,esatnesrep uat
taubmem aggnihes   isinifed marg  .amas kadit idajnem kirtemulov nad kirtemiva
,naikimed nagneD   ,kifiseps araces hanat ria nagnudnak nakataynem kutnu gnitnep
hakapa  ( assam aud nagnidnabrep nakrasadreb marg emulov aud uata )kirtemiva  
)kirtemulov( . 
 
.4.2  arabutaB nagnabmaneP nahaL adap tareB magoL  
 imalagnem tapad kadit anerak kinu gnay nanimatnok kusamret magoL
ed marg  radak naknurunem tapad gnay iwaimik nupuam sigoloib araces kiab isada
 .amal tagnas gnusgnalreb asib aynkapmad aggnihes aynnucar anikgnumeK  gnay n
 naktakgninem tapad aggnihes isamrofsnart imalagnem naka magol halada idajret
 idajnem tapad anerak naitahrep idajnem ini laH .aynnucar tafis nad satilibom
 ek rabeynem tapad nad hanat ria nupuam hanat naakumrep adap isulop isnetop
em aynratikes haread  adap isalumukaoib nad nahubmut helo napareynep ,ria iulal
.)9002 ,.kkd iteahuJ( nanakam iatnar  
airetirk nagned magol nagnolog kusamret hisam tareb magoL -  gnay airetirk
 naklisahid gnay huragnep irad katelret aynnaadebreP .nial magol nagned amas
eb magol alib  adebreB .pudih emsinagro malad ek kusam uata nad natakireb ini tar
kefe naklubminem tareb magol ,asaib magol nagned - hk kefe  kulkam adap susu
( pudih irasadniM 02 , 70 .)  
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nagnabmanep nataigeK  nmumu  tareb magol rusnu gnudnagnem ay  nucareb
,dC ,gH itrepes  Z ,uC ,bP iN nad n ayad ikilimem nialeS .   aguj iggnit gnay ramec
gnires  uti anerak helo ,nucareb nad ayahabreb tafisreb ilak   habmil irad kaynab
ni helo naklisahid gnay  nahab malad ek gnologret irtsud areb nad ayahabreb  nuc
 )3B( l  tapad tareb mago ahabmem  natahesek nakay  iulalem aisunam  ismusnok
am  namanat irad lasareb gnay nanak natid gnay  magol ramecret gnay hanat id ma
lumukA .tareb namanat igab kiskot nakbabeynem naka tubesret natulop nahab isa  
uata   aguj ibmaid  ulal namanat helo paresid nad l o ismusnokid  uata naweh hel
nam  aggnihes aisu skot tafisreb  aisunam uata naweh adap aguj ki  gnay
aynismusnokgnem  ( 6002 ,namreH ) 
 id gnitnep gnay larenim ayad rebmus utas halas nakapurem arabutaB
 gnay kinagro larenim gnabmat nahab nagnolog malad kusamret nad aisenodnI
ek kutnu isatiolpskeid  ,irasadniM( ropske nad iregen malad igrene rebmus nahutub
.)7002   gnay kinagrona rusnu nad larenim iagabreb gnudnagnem arabutaB
 adap hapmilem aynnaadarebek nad nasebmer ria malad turalret noi kutnebreb
.adum arabutab napadne  m nakisakidniid ini nasebmer riA  tareb magol gnudnagne
.nariarep nadab iramecnem tapad gnay   padahret arabutab gnabmat naramecneP
 atres kinagrona nahab nad larenim nakabmoreP .gnusgnal kadit tafisreb hanat
 aynnial arabutab nagnabmanep kapmaD .ria naramecnep naklubminem naka nucar
et apureb tala helo hanat natadamep aynidajr –  tabika isore nad nagnabmatrep tala




.III  NAITILENEP IGOLODOTEM  
 
.1.3  tapmeT  utkaW nad  
 .TP arabutaB gnabmaT acsaP nasawak id nakanaskalid halet ini naitileneP
kbT )oresreP( )AB .TP( masA tikuB - P tinU  atoK )OPU( nilibmO nagnabmatre
 hanaT umlI muirotarobaL id nakanaskalid hanat sisilana nad otnulhawaS
 iapmas iraurbeF nalub adap utiay naitilenep naanaskalep utkaW .uaiR satisrevinU
.9102 nuhat teraM  
 
.2.3  nahaB  talA nad  
 ,hanat lepmas utiay nakanugid gnay nahaB  sisilana kutnu aimik nahab
 nataigek malad nakanugid gnay talA .hanat aimik tafis nad labmiT tareb magol
 ,aremak ,naretem ,lepmas gnir halada ini naitilenep metsyS gninoitisoP labolG  
,silut tala ,hanat nakaya ,aifar ilat ,pokes ,gnarap ,lukgnac ,nevo ,)SPG(   gnotnak
 tareb magol sisilana kutnu natalarep nad ,nanamaek natalarep ,lebal satrek ,kitsalp
.muirotarobal id hanat aimik tafis nad labmiT  
 
.3.3  naitileneP edoteM  
 nakanuggnem nagned fitpirksed naitilenep nakapurem ini naitileneP
.isavresbo edotem  P as nalibmagne  sakeb hanat lepmas kitit isakol id lepm
 hanat lepmas ,arabutab nagnabmanep natuh id   hanat lepmas nad gnabmat ratikes
namikumep id   atad naktapadnem kutnu muirotarobal id sisilanaid ulal ,kududnep
r edotem nagned nakukalid lepmas kitit nautneneP .fitatitnauk  gnilpmas modna
.)4102 ,.kkd naahaiS(  
 id labmiT tareb magol nad hanat aimik tafis sisilana lisah nakapurem ataD
 rakut satisapak ,)Hp( hanat namasamek :itupilem arabutab gnabmat acsap nahal
 nakgnadeS .)bP( labmiT tareb magol nad )AK( ria radak ,)KTK( noitak  atad
t acsap hayaliw saul ,naahasurep harajes apureb rednukes  nad ,arabutab gnabma
 naanuggnep .nahal  
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.4.3  P naaskaleP naitilene  
 ,isakol ievrus utiay ,napahat aparebeb iulalem nakukalid naitileneP
adak sisilana ,muirotarobal id lepmas sisilana ,lepmas nalibmagnep  tafis nad bP r
 .atad sisilana ,hanat aimik naitilenep naanaskalep rulA   rabmaG adap tahilid tapad









 .1.3 rabmaG nagaB  P naanaskale  P  naitilene  
.1.4.3   napaisreP naitileneP  
p malad nakukalid gnay nataigeK ievrus utiay naitilenep napaisre   isakol
p ,naitilene  tala naaideynep nad ,isakol nautnenep   nakulrepid gnay nahab nad
malad  .naitilenep nataigek  
.2.4.3   ievruS isakoL  
isakol ievrus nataigeK  enep iagabes naujutreb gnay naitilenep isakol utn  
.hanat lepmas nalibmagnep isakol iagabes nakanugid   
.3.4.3   kitiT nautneneP lepmaS  
 atoK ,iwalaT natamaceK ,hagnaT kaupmuT aseD id adareb lepmas kitiT
S isakol agit id nakukalid lepmas nalibmagneP .otnulhawa  adebreb gnay   id utiay
 .masA tikuB .TP arabutab nagnabmanep acsap nasawak nad natuh ,namikumep
S m nakutnetid lepmas kitit paite nakanuggne  metsyS gninoitisoP labolG  ( SPG ) 
mas nalibmagnep amekS .lepmas kitit paites retem 005 karaj nagned  id lep
 rabmaG adap nagnapal 2.3 . 
lepmaS nalibmagneP  
 
 id lepmaS sisilanA
obaL muirutar  
 
 nad bP radaK sisilanA
hanaT aimiK tafiS  
 
ataD sisilanA  
 





nagnapaL id lepmaS nalibmagneP amekS .2.3 rabmaG  
 
     :nagnareteK  nagnabmanep acsap id lepmas kitiT =  
                          id lepmas kitiT = h natu  
                         namikumep id lepmas kitiT =  
                    x   lepmas buS =  
.4.4.3  nalibmagneP  lepmaS  
em nagned libmaid hanaT  edot s modnar  gnilpma nasawak id   acsap
 arabutab gnabmat 0 namaladek adap -2  ,mc 0 mek naidu   maladek nakkusamid hanat
nad kubmutid ,irah agit amales naknigna gnirekid ,kitsalp   gnirasid  nagned
 ,nagniras nakanuggnem kutnu  asimem nakh  kkd naahaiS( hanat irad nautab  .)4102 ,  
bus paites libmaid gnay hanat lepmaS  tiay lepmas  naidumek ,gk 1 u
opmokid 3 nagned ,lepmas 1 idajnem naktis   hanat kutnu kitit  nagnabmanep acsap
3 ,arabutab  natuh nasawak hanat kutnu kitit  namikumep kutnu kitit 3 nad ,
kududnep  abmitid nad naktisopmokid uti haleteS .nagnabmanep isakol ratikesid  gn
lepmas kitit/gk 1 tarebes  kkusamid  kitsalp maladek na  .lebal irebid halet gnay  
.5.4.3 sisilanA  hanaT  muirotarobaL id  
muirotarobal id abit lepmas haleteS  tafis sisilana nakukalid ayntujnales ,
tareb magol nad hanat aimik  bP . itupilem hanat aimik tafis sisilanA  Hp   nad





.a   sisilanA ed edotem bP tareb magol t iskur  
 nagned tartin masa hasab iskurted nagned nakukalid lepmas nahalogneP
u nagned negomoh aggnih hanat lepmas rupmacnem :tukireb iagabes iskurted natir  
lid gnay amatrep pahaT m halada nakuka  itilet nagned hanat lepmas gnabmine
 5,0 tarebes g gnem nagned kitilana acaren nakanug  m nad  ek lepmas nakkusame
 gnubat malad laxiv   ulal manep nakukalem ONH nahab 3 .lm 51 kaynabes takep  
ONH nakhabmatid halet gnay lepmaS 3 id takep  evaworcim  males maj 1 a  ,
magol radak naijugnep nakukalid ayntujnales . 
 lisah natural nakhadnimem nagned nakukalid tareb magol radak naijugneP
 iskurted gnubat icucnem ayntujnaleS .lm 05 ruku saleg malad ek hasab iskurted
ku saleg malad ek nakkusam nad magol sabeb ria nagned  ulal ,naknigniD .ru
 nakhabmat sedauqa  emulov naktapadnem aggnih lepmas naknegomohgnem nad ,
 satrek nakanuggnem nagned natural gnirayneM .lm 52 kaynabes lepmas rihka
ais naturalnad gniras s nakanuggnem nagned asilanaid p kep  napares irtemotofort
a )ASS( mot  laB( .)5002 ,hanaT naitileneP ia  
.b   Hp t hana  m  edote Hp  m rete  
lada hanat Hp rukugnem kutnu nakanugid gnay edoteM  Hp edotem ha
nabes hanaT .retem g 01 kay   ,lotob 3 kaynabes ,kocok lotob malad ek nakkusamid
 nakhabmatid naidumek sedauqa  isireb gnay lotoB .lm 52 kaynabes   nad hanat
 nakanuggnem kocokid tubesret sedauqa  rekahs  amales  rukuid naidumek ,tinem 01
 Hp .)5002 ,hanaT naitileneP ialaB( retem Hp nakanugggnem  
.c  t KTK hana  p edotem e  naicucn  
 edotem utiay hanat KTK nakpatenem kutnu nakanugid gnay edoteM
HN naicucnep 4  N 1 cAO  gnabminem halada nakukalid gnay amatrep pahaT .7 Hp
 5 g  ulal ,lm 001 esufirtnes gnubat malad ek nakkusamid nad aradu gnirek hanat
HN natural lm 02 nahabmanep nakukalid 4  nagned kudaid naidumek cAO
teS .maj 42 amales nakraibid nad atarem iapmas saleg kudagnep  iaseles hale
 005.2 natapecek nagned tinem 51 iapmas tinem 01 amales esufirtnesid ulal kudaid
HN kartske naidumek ,mpr 4 .nagniras tawel gnirasid nad isatnakedid O  
 nakukalid nad lm 001 ruku ubal malad id gnupmatid isartlif irad lisaH
HN nahabmanep 4 gnaluid cAO  kudaid nahabmanep ilak paiteS .ilak 4 iapmas i
 ulaL .lm 001 ruku ubal malad ek isatnakedid aynkartske nad esufirtnesid ,atarem
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 id kutnu kudaid naidumek natural malad ek %08 lohokla lm 02 nakhabmatid
 esufirtnes iskaerep nakhabmatid ayntujnales ,ilabmek  ssen  rel rotakidni nad  
 iawnoc nagned isartitid nad sisilana oknalb taubid ulaL .setet 6 iapmas 5 kaynabes  
0 HOaN .  nakanuggnem asilana id nad uajih anrawreb natural iapmas N 1  wolf
a noitcejni rezylan  )AIF( . sumur nakanuggnem gnutihid KTK : 
= )g 001/em( KTK   emuloV hanat tareb/001 x 02/05 x lCH N x retit  
.d  K dotem hanat ria rada  e kirtemivarg  
 edotem utiay ria radak nakpatenem malad nakanugid gnay edoteM
kirtemulov   uhus nagned  nevo 501 o .C  halada nakukalid gnay amatrep pahaT  
m at elpmas gnabmine lepmas gnir atreseb hutu han , id  nevo  x2 amales maj 42  
nagned  501 uhus oC S .  nevo id halete hutu hanat elpmas  nakraulekid   gnir atreseb
pmas le  , pmas naidumek le  hanat  gnabmitid  lepmas gnir atreseb   gnirek halet gnay
.nevo   .ilabmek gnabmitid nad nakraulekid gnir maladid adareb gnay hanaT laL  u
isilana oknalb taubid s ggnem gnutihid ria radak nad sumur nakanu : 
= )tareb %( hanat ria nagnudnaK   hasab tareB – gnirek tareb  001 × % 
gnirek tareB  
 
.5.3  ataD sisilanA  
orp nakanuggnem nagned lebat kutneb malad atad atad naijayneP marg  ma
 erawtfos lecxe tfosorciM . 
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.V  PUTUNEP  
 
.1.5  nalupmiseK  
 lisaH awhab nakujunem ini naitilenep   hanat aimik tafis  nahal adap  acsap
,arabutab nagnabmanep  namikumep nupuam natuh  aynratikesid  nakkujnunem  
hanat iskaer  noitaK rakuT satisapaK , hadner gnay ria radak nad )KTK(  ,
s  nakgnade  nagnudnak bP  ologret gnay n .sitirk g  
 
.2.5  naraS  
 naitilenep lisah nakrasadreB  nad namikumep ,natuh nasawak  acsap









AKATSUP RATFAD  
 
 nahilumeP kutnU hubmuT tapeC lakoL nohoP isnetoP .2102 .B ,namdA
acsaP nahaL nagnukgniL  T  .arabutaB gnabma siseT  anajrasacsaP margorP .
.gnarameS .orogenopiD satisrevinU  
.5102 .U .D ,atsA  inateP satisapaK   atoK id araB utaB gnabmaneP sakeB oakaK
.taraB aretamuS otnulhawS  .siseT  acsaP halokeS  S .rogoB .BPI anajra  
 .9002 .lanoisaN isasiradnatS nadaB tareB magoL asilanA .9002:7837 INS .  
 .5002 .hanaT naitileneP ialaB  ,namanaT ,hanaT aimiK sisilanA sinkeT kujnuteP
.kupuP nad riA   nad naitileneP nadaB ,hanaT naitileneP ialaB
.rogoB .nainatreP nemetrapeD .nainatreP nagnabmegneP  
 .9002 .F.M ,aihcraB masaM hanaT metsisokeorgA  .sserP ytisrevinU adaM hajaG .
.lah 532 .atrakaygoY  
 .5102 .otnulhawaS atoK SPB toK kududneP halmuJ  turuneM otnulhawaS a
5102 nimaleK sineJ nad rumU kopmoleK .taraB aretamuS .otnulhawaS .  
102 .otnulhawaS atoK SPB 8. 8102 nuhaT otnulhawaS atoK najuH haruC ataD  .
.taraB aretamuS .otnulhawaS  
anelrahC .  .4002  tareB magoL naramecneP bP  ruyaS adap )dC( muimdaC nad -
naruyas orP  .sniaS hafaslaF . .lah 732 .BPI 3S anajrasacsaP marg  
 arabutab gnabmat sakeb nahal isamalkeR .9002 .nawarI .A.M nad .A ,nawamraD
 .mitlaK ,laoC uareB .TP  natuH natamaleyneP KETPI pohskroW gnidisorP
rabutaB gnabmaT sakeB nahaL isatilibaheR iulaleM  raseB ialaB .a
aprakoretpiD naitileneP adniramaS . . 
 .5991 .onomraD diH kulhaM igoloiB metsiS malad tareB magoL  .pu U  satisrevin
I P aisenodn sser . .lah 512 .atrakaJ  
.9002 .euqidnaH KA nad  aikiaS N ,kahtaP N ,iogoG .J ,hauroB DPH ,J harawoD  
 A fo noitarotserocE hgiH -  ni etiS gnipmuD nedubrevO eniM laoC ruhpluS
aidnI tsaehtroN  . J icS .tsyS htraE . , 795:881 - .806  
 .6002 .nolobmiS .H nad ebanataW .M .N ,ikuzuS .E ,.D ,itawakE  fo ygolocE
.tserof degamadnu dna degamad ni )eaecabaF( amissididnelps aidroF  
retsoP IMPSJ  eserP .margorP noitatn  
lmth.2621P/55/tsba/gniteem/pj.en.jse.www//:ptth  .  50 laggnat seskaid
.8102 rebmevoN  
 .2002 .ideD nad zaidraF  irtsudnI igab kiaB gnay nagnaP nahalogneP naudnaP
aggnaT hamuR .lah 511 .atrakaJ .nanakaM nad tabO sawagneP nadaB .  
991 .uL .C ,knarF  .5  naialineP nad ,narasaS nagrO ,sasA rasaD igolokiskoT
okiseR N idE hamejreneP .II isidE . IU .ohorgu - .lah 853 .atrakaJ .sserP  
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ratuB .T nad hallutayadiH .M ,N.D.N ,nosreG -  adaP hanaT isidnoK .8002 .ratub
 .abmuS nad romiT id ramaM nad uwilaK metsiS lanruJ  fnI natuH o  , )1(5  :
54 - .15  
 .2991 .F ihsabaH eussI latnemnorivnE yrtsudnI lacigrullateM eht ni s –  ssergorP
 ygrenE nitnemeganaM etsaW dna seussI latnemnorivnE ,smelborP dna
.noitcudorP lareniM dna  amaklaB .lah 3511 .  
 .5002 .A .K ,haifanaH hanaT umlI nifarG ajaR .TP .  .adasreP od .lah 553 .atrakaJ  
 .2002 .S ,onegiwojdraH sisenegodeP nad hanaT isakifisalK  akimedakA .
.lah 882 .atrakaJ .odnisserP  
.3002 .S ,onegiwojdraH  hanaT umlI .lah 882 .atrakaJ .odnisserP akimedakA .  
abreT ubA nad tamuH nahaB nataafnameP .1102 .S ,anujreH  isamalkeR kutnU gn
 .gnabmaT sakeB nahaL siseT .rogoB .BPI .anajraS acsaP halokeS .  
 padahret nauajniT .6002 .Z .D ,namreH gniliat   ramecnep rusnu gnudnagnem
 hijib ahalognep asis irad )dC( muimdaK nad bP ,)gH( irukreM ,)sA( nesrA
 .magol isenodnI igoloeG lanruJ  ,a 13 :)1(1 - .63  
lA .M dna ,hallutamkiH -  sti dna nialP laivullA eht fo seitreporP lioS .7002 .yrbaJ
 .isewaluS lartneC ,noigeR alaggnoD ni erutlucirgA rof esu laitnetoP
 naisenodnI  ,ecneicS erutlucirgA fo lanruoJ 76:)2(8 - .47  
 nairebmeP huragneP .6102 .W ,amrI  mayaB nuaD igolofraM padahret bP
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